The triple-axis neutron scattering technique has been used to measure the temperature dependence of the spin-wave and critical scattering below T c (-120 K) in the metallic ferromagnet C0S2.
The properties of the metallic conductor C0S2 and its solid solutions with FeS 2 and NiS2 are considerably less complicated to interpret than the 3-d ferromagnetic elements and alloys because the former's electrical and magnetic characteristics both arise from the same single d-band which is free from hybridization with s or p bands. For this reason they have been extensively studied in recent years 1 and many of their properties have been successfully interpreted in terms of the tight-binling Hubbard model. These systems therefore appear to be favorable to study the influence of the Itineracy of the d-electrons on the magnetic excitation spectrum.
In the present study ve report measurements of the spin-wave spectrum and critical scattering for CoS 2 , which has the pyrite crystal structure and is ferromagnetic below 120 K.
1
The spin-wave dispersion relations were measured on a single crystal which was grown by the chemical transport technique. Unfortunately, the neutron scattering measurements are hindered by the relatively large absorption and incoherent scattering cross sections for .cobalt. Moreover, the magnetic mo ment is only 0.84 UJJ per cobalt atom, and this coupled with the small sample.size (0.2 cm 3 ) available has limited the present spin-wave measurements to wave vectors less than 0.3A" The temperature dependence of the spin-wave scattering was observed in two different energy regions. For energies between 4 and 8 raeV the magnetic scattering as measured in constant-E scans shows well-defined peaks at low temperatures, which then increase in width with increasing temperature without any significant shift of the peak positions. Although a very broad peak is observed even above T c , one cannot attribute a propagating character to this peak, because the width of the peak suggests that there are no side peaks in the spectral weight function. In order to determine if there is any resemblance to the propagating behavior observed in iron and nickel 3 , it is necessary to measure the magnetic scattering at higher energies and wave vectors, which are unfortunately experimentally inaccessible at present because of the small sample size.
At The observed temperature dependence of the magnetic scattering below T c is shown in Fig. 3 for a wave vector of 0.06 A~l. To obtain this data a large background correction has b*ma made to the data at energies around E-0. This background originates primarily from air scattering and small angle scattering from the cryostat and sample. The observed scattering around E"0 at 78 K and room temperature coincided within experimental error and were taken as background. This amounted to 1245±15 counts/23 minutes at E-0. The absence of a central component at 110 K assures that the background subtraction has been performed satisfactorily. The spectra at temperatures closer to T e suggest that there may be a triple-peaked structure* the two side bands being the spin waves at ±Ku-, and the central peak being due to longitudinal correlations. Such a central diffusive •ode is not present in other nearly isotropic ferroaagnets such as Fe, Ml 5 ! Co*, EuS or EuO 7 , whereas this component has been clearly seen in isotropic antiferromagnets such as KbMnF3 8 and in very anisotropic ferromagnets such as MaP. 9 Although the present data suggest that there is a central mode in CoS2» clearly more effort will be required in order to unambiguously decide this question.
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